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Holograms.

& There Is described an article which comprises on its outside a light-transparent visual display feature through
which a-graphic design or a sofid object can bs seen, the light:transparent visual display feature comprising a
light-transparent film sheet which. contains a Lippman-Bragg reflection hologram which has a viewing angle of
not more than 20" either side of a selected viewing axds or axes and a depth of holographic image which is not
more than 5mm on ohe side or the other of the image plane. '

When the article of the present invention Is a packags, the restricted view is advantageously prepared to be
around a vertical ads refative to the observer so that as an observer passes the Hluminated package laterally
“with the hologram on the vertical face, the hologram will suddenly come into view and just as suddenly slip from
view as viewing angls s passed. - - )

N  When the article of the present invention is an ID card, the transparent film malerial bearing the holpgram s

- laminated on to the top susface of tha card which bears a-graphic design relevant to the holder of the card. The

q,lmbgmphk:it_nagemaybethenarheofmeﬂtmordrgariaaﬂmﬂ:isaats_aamaddiﬁonal@uuity‘oveuay.The
on oraphic design is visible the whole time when the ID card Is inspected but the holographic image appears and
w=then disappears as the viewing angle of the card changes as it Is being inspected. Instead of the name of the
¢y firm, 2dditional security can be incorporated if the holographic image complements or completes the graphic
©design on the ID card. When used in this way, the holographic security image can be as large 2s the physical
3 dimensions of the card without detracting from the space allocated to the conventionally printed graphics present
o on the card. '
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HOLOGRAMS

This invention relates to the usa of holograms for display purposes.

For example, in recent years a lot of money has besn spent in the packaging of asticles to make the -
packaged goods look more appealing on shelves. Apart from using coloured papers and ribbons and nove)
shaped contalners this appeal has been enhanced by the graphics used on the patkaging. To complement
megraph[wusehasbeenmadeofembosedlwlogmms.mwwer.mecobwofembossedmmgmmsls
stronglydependentontheanglebetween!heobwrverandmetnbgmmorbetwwnthehologramandm
iluminating light source and often the effect is neither pleasing nor eye calching. Further embossed -
holograms are required 1o be provided with a silver mirror backing and this ofien detracts from the oversall
packagingoonceptandlheyamdxfﬁwlttoobwve.inpoorﬁghﬁngcond‘rﬁons.Wahavefpmdameﬂ)odof
using holograms 1o eshance the eye-appeal of packages which do not suffer from the above disadvantages.

ﬁnﬂmithasbwnpmmdbhwmrﬂaahbgmnasammﬂyteﬁminmidenﬁﬁmnwd
(LD. card). This hes usually taken the form of a small embossed hologram in one comer of the card. This is
not very striking. -

Therefore according to the present invention there is provided an articte which comprises on its outside
aEglit-transparem%aldisplayfeamreﬂwoughwhichagmplicdwgn-orasoﬁdobjectwnbewen.me
light-transparent visual display feature comprising a light-transparent film sheet which contains a Lippman-
Bragg reflection hologram which has a viewing angle of not more than 20 either side of a selected Viewing
ads or axes and a depth of holographic image which is not more than 5 mm on one side or.the other of the
image plane. . .

" Preferably the viewing anglo is not more than 20 about any two non-paraflel axes in the plane of the
hologram.lnﬂweaseofahologramdlsplayedonavemw-plane.thismmthatmeimagecanonlybe
viewedfromarangeofpositionsr&sﬁictedhﬂmehmizmtalandlorvgﬂiwlplane&Oulsideﬂﬁsm»geﬂ;e
hologram appears to cany no image. : )

HowwwmismeasmmeMbgmnappeamvayMQMM'MmWenedbymn-spedfmﬁghﬁng.
ThesnandepmdﬂrawogmplﬁchnagemeansﬂmmeMbgmnammmbemyshmp.

By Lippman-Bragg reflection hologram is meant a hologram in which the interference fringes are
wbsm&allyperpendiwlartotheﬁghhaysusedioreconstmctmeimageandmisuwallymmmme
fﬁngwareparalleltothablaneoﬂheba&onwhlchmepmtowﬁﬁvelayerlsq:'oated.smhobgramare
alsolmownasvommehologtamsasﬂ)efrhgeswhidxprovidemreconsbwtlonmehologmphicimageare -
inthedeptholmephotowusiﬁvelayerramerthanontheanfaeaasismewsewithembomdhologmns. ’

AparliwlartyusefulUppntmgghologramforuseinmepmthvanﬁonwn-bepmparedm

,si!verhaﬂdep!wlosensiﬁvamaterialsthesizeofiheshwhaﬁdeaystalsuwdbelngfmmabouto.oz to

d.oswnaveragemeansizn.BrithobgmpHcimagesmnbeobtaineg!usmglaserstoexposethemaleﬁal
and processing the material using a silver halide developing solution followed by a rehalogenating bleach.
Thatistosayableachbathdwbleaches.mﬂﬂueexp&dslNerfonnedduﬁngﬁwsﬂverhaﬁde
devebpmeMandredeposﬂsﬂisdisolvedsilve:wiﬂ\InﬁwmatedaLThe.useofaHe:Nalaserwhlmhasa
peak emission wavelength of-633 nm results In a hologram which replays at about 600 nm exhibiting a
reddish-gold colour which s pasticularly effective for display purposes. - . ’
Oﬂlerpllotosavslﬁvelayefshomwhich.Upprntragg holograms ' may be prepared include dich-
romated gelatin and photopolymers. :
USpawruspedﬁaﬁmNo.Mmudesuibes'ameﬂmdfahmingambgmmmhga
plwwponeMbane.Mommsyslanbdmmedmwoasmw?Mﬂwaed
polyethylenemine serves both as the polymerisation initiator and as the hydrophilic water-swellable binder.
Themqﬁrednmvwmmbmaybeominedwmmmmdﬂwﬁambﬁm
masuafwhenmereﬂecﬂmmasterisbeingpmpmerbyusingésmdlbmisimmasteraﬂbe_uwai,
zﬁsiancefrmnmereﬂacﬁonmaster.heimercasemenamwviewmganglelsarewnufuwnamwsolid
mgbmﬂedbyﬂwtamwonmas(erNanecﬁmmasmrMmiwmpmﬂmﬂeﬂecﬁm
hologramspfeparedinlhiswaym‘llonlybevia‘blemoughmesoﬂdangladeﬂnedbymeposiﬂonolma
trammissionmasier.Forvefysmanvlewinganglesmennage.may'fanonlyononaotmeobse'werseywat
égivenﬁeﬁngdismmsmaybedsooncaﬁngfornnmmitis-preiaabbmatnmemwon
masterlsd%ignedtoreplaylhemeimageirnobomofﬂ\aobsewerseyesatﬂ)eexpected'viewing
d'istance.Inplacﬁceﬂismaysetaﬁmitonmemmﬂ&dangleofviewmomdavmaxiswhichis
g_enemﬂyacwpmbl&Amnwmgleolwewamuqdammmlaﬁsrdaﬁvamﬂwobsewisﬁkelymbe
megemtaﬂymeptable.merequiredsmalldepmofmeho!ographicimagemaybeobtainedby
selection of a suitable: image  and preparation otawilabletrarmi&dmmastermerelm.rﬁelembrym
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depth of the holographic image is less than 2 mm from one side or the other of the image plane. Thus what :
is achieved is in essence a bright two dimensional hologram which switches on and off rather than a thres
dimensional holographic image which appears to be suspended in space in front of the holographic material
which comprises the interference fringes.
Holograms of this type can be reconstructed, that is to say, mads visible, using ditfuse lighting and In
particular fluorescent lighting as s usually present in stores in which packaged articles are on display.
When the article of lie presetﬁunvenﬂonvsapacltageﬂmareshctedwewlsadvantageously prepared to

"bearoundaverhwla:dsrelabvetoheobsewersothatasanobsewecpasesmeilhnninmdpaclage
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laterally with the hologram on the vertical face the hologram will suddenly coms into view and just as -
suddenly slip from view as viewing angls is passed.

i the restricted view is about a horizontal axis it means that as an observer raises or lowers his eyes
the hologram will suddenly come into view and then disappear again. If the restricted view is around both
horizontal and vertical axes then there is effectively only one viewing position. Thus from the point of view
of enhancing display of goods on a shelf preferably the viewing angle Is restricted to not more than 20°
either side of a selacted axis or axes. Thus viewing angle can be as smali as 5° but then the hologram Is
only visible for a very short time as the observer passes the package. If a plurality of packages-articles
comprising one hologram on each on. the vertical face of the package are placed in line as an observer
passeslheI'noﬁrstonehobgmnandthonmenextmm'llswrlchonandthenoﬂprowd‘ngaveryeya
catching display. ThwehdogmmswnallbeﬂwsamawdﬂfereMsopmﬁdlngasequenﬁalmeswge

Altematively each package-article may comprise, for example, two holograms which switch on at
different angles of view. These holograms can be on different areas of the package-article or on thg same
area and can be illuminated by alternaling. spot lamps.

The package-ariicles of the present invention are preferably boxes made from cardboard, stiffened
paper or sheet plastics material or other seli-supporting material which can be fabricated intoabox.

) A particular package-article of the present invention comprises a covering for the aricles.having'a
transparent window in the covering through which the arlicles contained therein can be seen, the

’ transparent window comprising a Lippman-Bragg reflection hologram which has a viewing angle of not more

than 20° efther sido of the normal and a depth of holographic image which is not more than 5 mm on one
side or the other of the image plane.

Preferably the package-article is a cardboard boxmthaportonunoutofonesademroughwhld\me
contents of the package are visible. A transparent holographic material which comprises a hologram as just -
defined covers this cut-out portion. if the hologram is present on sufficiently thick film base, that is to say, at
least 60 um then the holographic material itsolf may be used to cover the cut-out portion. i, however, the
hologram to be used is present on thinner film base then a transparent film sheet which is at least 60 um

'thidtshmldbemdtowvertheopeﬂngandthehobgmptﬂcmamﬁalwmdmwmprmsmehobgm.

should be laminated to this sheet.
Whensuchaboxlsdlsplayedw:ﬂmthaughtatasunableanglemeoomemsofmeboxmwsible
Ihroughtl'xe‘wt-outportionandasanobserverpassesthebox.thehologxamonﬂnwmnpomonm’n

switch on and off depending on the position of the observer.

Another package-article of the present invention Is prelerably a box of least one side of which
comprises adhered {o the box a reflection hologram as hereinbefore defined. °

Thissidoorevanmewholebmcmwnpnsempﬁmedmatterandbeofasinglecobur.formpb.
black or whilse. The hologram can then comprise all the required information such as the name of the
product and its manufacturer. nmsimtlanytheboxappearslohavenohformaﬂononitbulasanobsewer'
passes it suddenly the requisite Information wil) appear and then disappear. -

Altemnatively, ﬂwﬁdasoimeboxmaycompﬂsemensualhﬂmnaﬂmabunthepmduamdwerme-
side of the box, a hologram as therelnbefore defined may be laminated to the box or to a fim sheet which

. covers the box. Thus undsr normal Eghting conditions. present in a store, the information about the contents
loeboxwillbewslblabtnasanobsetvarpamsby.addmonaluﬂomaﬂonwmswnd:mwﬂm

disappear.

Apa:hwlwlypleasngeﬂectisob‘la!nedlfthemfonnahoncontamedontbebobgmmvsemcﬂyﬂn
same as some of the information on-the side of the box, for example, the manutactures’s name and name of-
the product. The hologram should then be affixed to the box so that the informalion in the hologram is
exactly in register with the similar information on the box. Then‘under the normal lighting conditions in most
viewing positions, the observer will see on the box the usual information then as he he passes the box, the
most important information will suddenly be reinforced and then diminished.

The asticle of the present invention may be a card or other flat surface on which there is present'a
graphic design. Over this design there is-present the ight-transparent film shest bearing the hologram. The'



0

-15

40

~ EP 0403 134 A2

graphic design is visible the whole time through the film sheet but the hologram is only visible at certain
viewing angles. The hologram may relate to the graphic design orit may convey a message not related to
the graphic design. For example, the graphic design may be a card bearing no letiers but only a picture of
a dog. The hologram in this case can be of the letter 'D* through which the piciure of the dog is- visible.
Mosﬂymelauer'b'wmnotbevislblebmasad\lldanerslheviewingposiﬂonofmewdmaleuer'b’mﬂ,
appear and then disappear, thus emphasising the relationship between the dog and the lstter 'D".
,WhentheanidaloeprMinvenﬂonisanlD.wd.ﬁwhansparemﬁhnmateﬁa'lbeaﬂng!he

hologtamislaminatedmtoiholopswfaceo“hewdwhidrbearsagtaptﬁcdedgnrelevammﬂmholder
of the card. The holographic image may be the name of the firm or organisation. This acls as an additional -
security overlay. The graphic design is visible the whole time when the L.D. card is inspected but the
holographicimagoappwsmdﬁnendiwppea:sasmevievdngangleoftheearddzangwasilisbeing.
inspected.lnsteadoﬂh'enameoﬂheﬁm.ad:iﬁonalmﬁlymbeirwporatediﬂhemmmptﬁcimage
complements or completes the graphic design on the LD, card. When used in this way, the holographic
seanityhhagembeasIa:geaslhephysimldunmslonsofmemrdnmhmndehacmgﬁanmespaos
allocated to the conventionally printed graphics present on the card.

lntheholograph!cmaterialusedinmepresemkwenﬁonmewpporﬂngb@amaybemyhansparem
base used in the photographic industry, for example biaxdally oriented polyethylene terephthalate or
polycarbonale or-a celfulose derivative such 2s cellulose triacetate. - .

ﬂnphdwmsﬁivehyamayhawbeenwatedmmebmbymyofmewmwﬂmdwmmmwen
lawvintoheplwtographig:indush'ymasbyuseofadoaorbar.orbysbt.casmdeantahordip
melhods.mecoatedIayermayménbedrledby-mma!hota!rmethods.Whehmemateﬂ_allsa
dichromated gelatin hologram (D.C.G. hologram) the coated gelatin layer is sensitised with a dichromate
solution just before it is holographically exposed. )

In order to produce the required hologram exhibiting both- brightness and sharpress and having a
resticted viewing angle of not more than 20° elther side of the normal and a depth of holographic image
wfidrisnotmorethanSmmononesideoroﬂ)erolmeimagep!ane.a-lengﬂw'pmreqtﬁringlhe
production of intermediate masters Is usually required. For example, if a company’s logo is required to be
pmsentonmehologram.abasreﬂdmodelolﬂmbgohavingablackbﬂgmundlsprepared?hisis
used as the object to preparo a masler transiission hologram using silver halide holographic material®
eoatedonﬁlmbaseandaPh:Nehser.Aﬂerpmcesﬁngstmi&cimismdtoprepmareﬂecﬁm
mastef.Dmingﬂisamoaueus‘ngalsoaﬂezNe'hsenhemstancebemeenﬁnmnisdmmastamd
the holographic malsrial may be selected to achieve the desired namow viewing-angle.

Thehobgi?phkmatefhlismenproomdmmieveamphywavebngmd'mnmandtbehlghest
mbevﬂy.MmﬂMbgmmbexposedmalasadawﬁnaﬂ&ﬁmpeakmdenghmﬂy
Rwﬁlmphydalmmwwebﬁghhﬁh&mpempﬂemawnmﬁmmmm.mOZO&memodsd
increasingmerepbywavelengﬁdpimesedhbgmmsaredesuibed.mereﬂecﬁmtnbgmmofﬂle
required replay wavelength may then he laminated between two sheets of glass to prevent atmospheric
moisture from swelling the gelatinbinder and thus aflering the replay wavelength. This is then the reflection
masier. A large number of copy reflection hologram can then be prepared from this refleclion master by
well known contact printing methods. .

Samdwofhbgapﬁc-mdﬂhlmbtepaﬁbymﬁngmamtmbgmﬂﬁcﬁhnbasea_
gelatinoﬁWerhaﬁdeanuNonwhidmwaswbshnﬁdlymswmnMehaﬁngammuysmlshed
0.03 um at a siiver- coating weight of 30 mg/dm2. The emulsion was optically sensitised with a red
m‘ﬁﬁngdyesomatﬂwasopthnallysmbsasmnmewwwaﬂezuehw."

A model of a company logo -

was then prepared and a transmission master hologram was prepared therefrom using a samplo of the
holographicmateﬁabasjustdmibed.Theewdmateﬁalwasmendwébpedermeha
solution of the following formulation = '
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Sodium Sulphite Anhydrous 309

Hydroqguinone 10g
Sodium Carbonale 60¢g
Water to 1000 m!-

Thedeve!opedsamplewasﬂmtmsfenedhamhalogemﬁngbleachbalhoﬂhefolbmngmpoﬁ-
ﬁon-

Fe (NH:) EDTA (1.8m Solution) | 150 mls

KBR 10g .
pH 55

Water to | 1000 mis

mb’lallthe’sclvermetalhadbeenblead\ed out which was about 2 minutss.

AnerwashmganddrymgMUa\SmMmastarthuspfepaedwasusedtopreparemerenedion'
master in the manner as described above using a He:Ne laser. The relative positions of the transmission
masterandthaSampleoihologmphicmatelialwemadjustedmenwmmatmoexposedandpfocewd
hobgramhadananowwewmgangleofs on elther side of the normal. The depth of image was less than
2mmmfrontonhennageplane.ProcwsingwasassetfoﬂhabovebmmemeﬁmddescﬁbedinEP
225852wasemployedaﬁetﬁaerehalogenaﬁngbleachbalhtorestoreﬂwpeakreplaywavelengthtom
nm. ThshdogmmwashmhatedbeheenMoghsphtesheonsi@teﬂnreﬂewenmastef This
reflection master was then used 1o prepare a large number of copy hologram's using a contact copying
process and exposirig with a He:Ne. lassr. The development and rehalogenating bleach bath were as set

. forth above. Themphywavelengﬂmolﬂmempyhobgmnsmsfomdtobeanmdﬂsadd\gold-

colour. Thus the logo

was present on the transparent film base as a rich goid colour. The hologram had a viewing angle of 8°
and depth of image 2 mm in front of the image plane. . ’
The accompanying drawings will serve to illustrate the invention.
Figure 1 Is a perspective view of a box containing articles with-a cut-out portion.
Fllesthewmoperspechveviewolthabaseofﬁgwﬂwithmeun-outpomoncoveredmﬂ\a
sample of the hologram as just prepared.
’ ﬁmalsatopvnewofmm.wdhavhgagraphicdeslgnﬂim
Figure 4 is the same top view of the LD. vith a light-transparent film material bearing a hologram
laminated thereto.. .
In figure 1 a cardboard box 1 hasamn-mltporﬁonzmonefaoeﬂmeoia.moughﬂnscm-oulmn
mbeseenmeneckoiabottbhvhichlseon‘ta!nedlnﬁwboﬂ The manufacturer’s company logo 5 is
printed on the face 3 of the bax.
mﬁmeWhaanﬂwmemmbusmﬂwsauwsgmﬁwbmatansparanﬂmswmmnga
hologram 7 has been adhered over the cut-out portion 2. This is shown &t a viewing angle at which it Is
visible. AbﬁlﬁamnnageoflhelogoJmesissmwnovetmened(ofﬂmbome4 However, a.stheanglaof
view is changed this logo would diszppear.
hﬁgmezmetanmammmnshasbeensmwneweﬁngmawtsldeofmeunMpaﬁmZh
practice it would be adhesed to cover the portion 2 on the inside of the base 1.~
in figure 3 an LD. card 10wh1d1iscompowdoflamha:edplasﬁesheetshasawhnetopsuﬂace12
which canies a graphic design 13. (In practice the clear holographic overlay would be bonded to- the card
wﬂhatamper—pmo!semrﬂyadhwve) )
hﬁgwa4whereinmemenmnbemhavaﬂmmsignmcaﬂonahamparanﬁm 14 comprising the
ho!ogramiShasbeenaﬂkedtocoverthaMwletopaufacew.
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Claims

1. An article which comprises on its outsids a fight-ransparent visual display feature through which a
graphic design or a solid object can be seen, the artice being characterised in that the fight-transparent
visual display feature comprises a light-ransparent film sheet which contains a Lippman-Bragg reflection
hologram which has a viewing angle of not more than 20° elther side a selected viewing axs or axes and a

-depﬂr_ofhobgfaplﬁcimagewhid:isnotmomﬂmSmm on one side or the other of the image plane.

Z_Manidoaewrdirgbdaim1whid\bapadagemmmwd-ofamveﬁnghamgaranspamm
whdowhﬂnmvaingﬂuwghwﬂdnhobjedswﬁhlmdmerdnmbémmmcbbdng
mmbedhmmmwanMwnpﬁsimaUmmmBmgg-mﬂecﬁmegmnwmwhma
viewingangleofnotmﬂmzo'eimers!deofmemnpalandadepthofholographicbnagewhicﬁlsnot
more than 5 mm on one side or the other of the image plans. .

3-.AnatﬁcleawordingtoclaimZdwadetmdin‘Mﬂnarﬁdeisawdboardboxwima'ponionwt-
out in ope side.’ )

4. An article according to claim 1 characterised In that the arlicle is a box at least one side of which
comprises a refiection hologram as defined in claim 1. .

S.Anavﬁcleweovdngtodaim-tdlaracieﬁsedinﬂmtmhfounaﬁononthehologsamisexacl!yme
same as somoe of the information on the box and the hologram is affixéd on the box so that the Information
on the hologram Is In register with the same information on the box.

.G.Anatﬁdemrcingtqdahn1c!'macbdsedhmatﬁmamde!sawdonmdnspresemagrapmc
design, the sald graphic design behfgoovetedbylheﬂght-tmnsparemﬁbnsheelbeaﬂngahologmm.

7.Ana:ﬁcleawordingioclaim1charamﬁwdinmatmeUppma:rBraggho!ogranissiwerhéﬁde
sensitised material, dichromated gelatin or a photopolymerisation mixiure. .

8. An article according to claim 7 characterised-in that the silver halide sensitised material. contains
sitver halids crystals having an average size of from 0.02 to 0.05 pm. ’ B

9.Anarlicleacwrdinglodakanlaracteﬂsedlnﬂatﬂwhobgamhasbee_npmparedusing-aHa:Ne
hsaaﬂpmwmdhaﬂherhaidedevebpmentbathfdhwedbyamhabgenaﬁngbkmhbah



EP 0403 134 A2




- EP0403134 A2

VTV




EP 0 403 134 A3

Europdisches Patentamt
0» . European Patent Office

Ofiice européen des brevets

() Publicztion number:

SR R e

0403 134 A3

® EURQPEAN PATENT APPLICATION

@) Application number: 50306067.1

@ Date of filing: 04.06.90

@ it C15-GOIF 3/00, B42D 15/02,

GO3H 1/02, GO3H 1/18

@) Priority: 08.06.89 GB 8913195
14.11.89 GB 8925676

@ Date of publication of application:
19.12.90 Bulletin 90/5% :

Designated Contracting States:
BE CH DE FRGB IT LJ

Date of deferred publication of the search report:
. 22.01.92 Bulletin 92/04

@ Apphicant: ILFORD Limited _
Town Lane .
Mobberley Knutsford Cheshire WA16
THA(GB)

@ Inventor: Wood, Glenn Peter
7 Broomfield Lane
Hale, Cheshire(GB) .
Inventor: Hopwood, Anthony lan
52 Water Street
Bollington, Cheshire(GB)

@ Representative: Matthews, Richard Nordan
Iford Limited Patents Department Town
Lane
Mobberley Knutsford Cheshire WA16
7THA(GB)

€ Holograms.

® There is described an article which comprises
on its outside a light-transparent visval display fea-
ture through which a graphic design.or a sofid object
can be seen, the light-transparent visual display fea-
ture comprising a light-transparent fitm shest which
‘contains a Lippman-Bragg reflection hologram which
has a viewing angle of not more than 20" either side
of a selected viewing ads or ‘axes and a depth of
holographic image which is not more than 5mm on
"one side or the other of the image plane. .

When the article of the present invention is a
package, the restricted view is advantageously pre-
pared-to be around a vertical axis relative 1o the
- observer so that as an observer passes the illumi-
nated package laterally with the hologram on the
vertical face, the hologram will suddenly come into
view and just as suddenly slip from view as viewing
angle is passed.

When the article of the present invention is an ID
card, the transparent film material bearing the holog-
1am is laminated on to the top surface of the card
which bears a graphic design relovant to the holder
of the card.
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